Abstract. The Nile blue has been used as a photosensitizer with Arabinose as a reductant in photogalvanic cell for optimum conversion efficiency and storage capacity. Reduction cost of the photogalvanic cell for commercial utility. The generated photopotential and photocurrent are 816.0 mV and 330.0 µA respectively. The maximum power of the cell is 269.30 µW where as the observed power at power point is 91.28 µW. The observed conversion efficiency is 0.6095% and the fill factor 0.2566 has been experimentally found out at the power point of the photogalvanic cell, whereas the absolute value is 1.00. The photogalvanic cell so developed can work for 120.0 minutes in dark if it is irradiated for 200.0 minutes that is the storage capacity of photogalvanic cell is 60.00%. The effects of different parameters on the electrical output of the photogalvanic cell have been observed. A mechanism has also been proposed for the photogeneration of electrical energy.
Introduction
The Sun is the most powerful sources of energy. Photogeneration of electricity has been attracted of the scientists as viable media for solar energy conversion with bright future prospects. The energy is the key of driving force economic developments of any country. The renewable energies are eternally available, cheap and environmental friendly sources along with high potential to provide energy with almost zero emission. Solar energy is the most abundant of the readily available renewable energy sources. So far, the high cost of conventional solar power relative to fossil fuel alternatives has impeded its wide spread use in grid-tied locations. Many approaches are being taken to reduce the cost of the solar power. Photogalvanic cells (PGC) were studied immensely in 1980s as a cheap solar energy harvesting system.
In the world without energy nothing could be happen. Energy is required for nation's growth. Energy can be obtained by two types of sources renewable and non renewable. Non renewable sources are fossil fuels, coal, crude oil etc. Renewable sources are Sun, wind and biomass etc. Non renewable sources are limited and pollutants. Becquerel (1839) first observed in the flow of current between two unsymmetrical illuminated metal electrodes in the sunlight. The Corresponding author, Ph.D. Student, E-mail: msiwanchawat@gmail.com photogalvanic cells have higher storage capacity than the photovoltaic cells but lower conversion efficiency. Many scientists are continuously working on this field and trying to achieve good value of conversion efficiency. The photogalvanic effect was first observed by Redial and Williams (1925) but it was systematically reported by . Later by various other workers Kaneko and Yamada (1977) , Murty et al. (1980) , Mukherjee et al. (1983) , Ameta et al. (1985 Ameta et al. ( , 1989 , Gangotri et al. (1996 Gangotri et al. ( , 1997 have reported some interesting photogalvanic cell systems. Jana and Bhowmik (1999) showed that enhance the power output of solar cell consisting of mixed dyes. Pan et al. (1993) , Balzani et al. (2007) , Dennis et al. (2007) , Bolton and Hall (1979) , Gratzel and Kalyanasundaram (2008) , Murthy and Reddy (1979) , Lichtin (1976) have been also reported of photochemical conversion of solar energy and remarkable storage capacity of photogalvanic cells. Gangotri and Meena (2001) have used as Oxalic acid as a reductant and Methylene blue photosensitizer in the photogalvanic cell for solar energy conversion and storage. Gangotri and Lal (2000) have reported the enhancement in power output of solar cell containing mixed dyes. Gangotri and Regar (1998) , Genwa and Khatri (2007) have been studied the photogalvanic effect of heterocyclic azine dyes. The effects of micelles in photogalvanic cell have been observed by Ameta et al. (1990) , Gangotri and Pramila (2007) , Gangotri and Gangotri (2009) , Groenen et al. (1984) have been given in various interesting photogalvanic cell for solar energy conversion . Recently Genwa and Mehaveer (2008) have reported the remarkable amount of storage capacity of photogalvanic cell. Ameta et al. (1993) , Genwa and Chouhan (2006) have studied the photogalvanic effect of heterocyclic dyes Azur-A as a photosensitizer in photogalvanic cell for solar energy conversion and storage. Genwa et al. (2009) have comparatively studied the photogalvanic effect by using Toluidine blue -Arabinose-NaLS and Malachite Green-ArabinoseNaLS system. Sustainable energy action plan of medium sized municipalities in north Greece reported by Kanstantinos et al. (2015) and Copper industry improvised technique developed by Sankar et al. (2015) . The detailed survey of literature reveals that the role of Arabinose as reductant with Nile blue as photosensitizer in photogalvanic cell has not been studied so far in order to get the better results in the photogalvanic cell. The aim of investigation is enhancing the efficiency in photogalvanic cell for solar energy conversion and storage.
Experimental method
An H-shaped glass tube completely blackened except a window in one limb was used containing a known amount of the solutions of photosensitizer-Nile blue (Ases) with reductantArabinose (Loba) and sodium hydroxide (Merck) were used in the present work. The total volume of the mixture was always kept at 25.0 ml by making up with doubly distilled water. All the solutions were kept in amber colored containers to protect from sunlight. A platinum electrode (1.0×1.0 cm 2 ) was immersed in one limb of the H-tube and a saturated calomel electrode (SCE) was immersed in the other limb of the H-tube. The terminals of the electrodes were connected to a digital pH meter (Systronics Modal-335) and the whole system was first of placed in the dark till a stable potential was attained. Then, the limb containing the platinum electrode was exposed to a 200 W tungsten lamp (Philips) as the light source. Employing lamps of different wattages varies the light intensity of the system. A water filter was placed between the illuminated chamber and the light source to cut off thermal infrared radiations. On illumination, The Photochemical bleaching of the Nile blue was studied potentiometrically. The photopotential and photocurrent generated by the system were measured by the help of the digital pH meter and microammeter 
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Effect of variation of pH (NaOH) on the system
The electrical output of photogalvanic cell containing Nile blue-Arabinose system was found to be quite sensitive to pH of the solution. The system shows an increase in the photopotential and photocurrent of the cell with increase in pH value (in alkaline range). At pH 12.77 a maxima was achieved. On further increase in pH, there was a decrease in photopotential and photocurrent. The effect of variation of pH on photopotential and photocurrent is given in Table 3 .
Effect of variation of diffusion length on the system
The effect of diffusion length (distance between the two electrodes, i.e., SCE 
Mechanism
The basis of these observations, a mechanism is suggested for the generation of photocurrent in the photogalvanic cell as:
Illuminated chamber
On illumination the photosensitizer (Dye) molecules get excited form-NB hυ NB* (Excited form) The excited dye molecule accepts an electron from reductant and converts into semi or leuco form of dye and the reductant into its oxidized form-NB* + R NB -(Semi or leuco) + R 
